Type I interferon as a novel risk factor for endothelial progenitor cell depletion and endothelial dysfunction in systemic lupus erythematosus.
The premature atherosclerosis seen in patients with systemic lupus erythematosus (SLE) is not explained by traditional risk factors. SLE disease activity, such as renal involvement and presence of autoantibodies, is associated with elevated serum levels of type I interferon (IFN-I), a family of cytokines with potent antiviral and antiproliferative effects. This study was undertaken to test the hypothesis that elevated IFN-I levels could lead to endothelial dysfunction, a surrogate for cardiovascular disease, by causing a reduction in the number of endothelial progenitor cells (EPCs), bone marrow-derived cells that participate in endothelial repair. EPCs were enumerated in the peripheral blood of SLE patients (n = 70) and healthy controls (n = 31), using a colony-forming assay. Serum IFN-I levels were quantified by real-time polymerase chain reaction measurement of the expression of the IFN-I-inducible gene MX1. Endothelial function was determined by peripheral arterial plethysmography. SLE patients had markedly reduced levels of EPC colony-forming units compared with controls (median 5.7/ml peripheral blood [interquartile range 1.9-12.8] versus 28.5/ml peripheral blood [14.7-47.3]; P < 0.0001), and the depletion of EPCs was more dramatic in patients with elevated levels of IFN-I. Stepwise multiple regression analysis showed that MX1 expression and serum levels of C-reactive protein were independently associated with the reduction of EPCs. Importantly, high IFN-I levels were associated with impaired endothelial function in patients with SLE. These data support the novel hypothesis that depletion of EPCs caused by excessive IFN-I may be linked to endothelial dysfunction and increased cardiovascular risk in SLE.